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Automatic Dummy Program Fragments Handling  
for Programming Training System CAPTAIN.
Masanori OHSHIRO＊, Yorinori KISHIMOTO＊and Eiji NUNOHIRO＊
Abstract: The authors have developed the programming learning system CAPTAIN (Computer Aided 
Programming Training and INstruction). In this system, a complete executable program is semantically 
analyzed and fragmented according to the structure-oriented concept. Fragments of the source program are 
randomly sorted and displayed, and the learner rearranges them so as to become the original source program 
in a puzzle game manner. The fragments rearranged by students are semantically analyzed using the method 
of identifier dependence graph proposed in the previous paper. In this paper, we introduce the exercise to add 
a new dummy fragments to the original fragments and present them, and the automatic handling of that 
dummy fragments. Program fragments sorted by students are checked by compilation and analyzed as 
dependency graphs in an improved way and compared with dependency graphs in pre-analyzed original 
program. If they are considered to be the same, the student’s answer is judged to be correct.
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